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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero oliero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBIBIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUHA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus nmporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMU,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHUS TCOMETPHHM B HAMPAaBICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GOopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOU
IPaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00ydYaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYINIHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
aOCTpaKIMii, COOTHOIICHHH pPEaJIbHOTO M HACAIBHOTO, XapaKTepe OTpPaKCHUs
MaTEeMaTHYECKOW HAyKOH SBJICHUN M IIPOIIECCOB PEaIbHOTO MHPA, MECTE T€OMETPHH
B CUCTEME HAyK M POJIM MAaTEeMAaTHUYECKOI0 MOJICIUPOBAHUS B HAYYHOM IO3HAHUH H
B IIPAKTHKE CITIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUaLTUXCS, a
TaK)KE€ Ka4yeCTB MBIINUICHUSA, HEOOXOAMMBIX IS aJaNTallid B COBPEMCHHOM
0OI11IeCTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OOECNeYMBACT BO3MOXKHOCTh M3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH U TMTOCTPOSHUHU LIETIOYKHU JTIOTHIECKUX YTBEPKIACHUI
B XOJIE peIIeHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OMPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPU PEIICHUH 3a7a9 €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00acTSIX ACATENBHOCTH dYelloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPaXCHUS OKPYIKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  JeHCTBUTENbHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU



o0pazamu 00bEUHSET Pa3HbIC BUBI yUeOHOW U TPYAOBOH EATEIBHOCTH, SBISCTCS
OJHUM U3 MPO(HEeCcCHOHATBFHO BAXKHBIX KadecTB, IMOITOMY aKTyalbHa 3ajaya
dopmupoBanuss 'y oOydalomuxcs MPOCTPAHCTBEHHOTO  MBIIUICHUS KAk
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEIbHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHuss mporpamMmbl yueOHoOro kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEeMAaTHYECKUX TCOMETPUUYECKUX 3HAHUM ©  JEHCTBHUHA, CHEnUu(UIHBIX
T€OMETPUH, BO3MOXXHOCTH  YCIICUITHOTO  TPOJOJDKEHUS  00pa3oBaHUS 10
CTHEIMATBFHOCTSM, HE CBSI3aHHBIM C MPHUKJIATHBIM UCIIOE30BAHUEM T€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00yJaloUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOTO oO0miero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MAaTEMAaTHUECKNE YMEHUSI, CBSI3aHHBIC CO
crenuUKoil TeOMETPUN M HEOOXOJAMMBIE IS JKU3HH B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, oHM UMEIOT BO3MOKHOCTh U3YyYUTh F€OMETPHI0 OoJiee IIyOOoKo, eciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JlocTkeHne 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJayaMH  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHue TpEeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HaHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHUe MPEACTABICHHS O MHOTOIPAaHHUKAX U TeIaX BPAIICHUs KaK
O BRKHEUIIUX MAaTEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4daTh pa3HbIe SBICHUS OKPY>KAIOLIET0 MHPA;

e (dopMHpOBaHHE YMEHHUs paclo3HaBaTh Ha YEpTekKax, MOJAEIAX U B
pealbHOM MHpE MHOTOTPAaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELICHUs 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMHU O
MHOTOTPaHHUKAX M TeJaX BPAIIeHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  AQITOPUTMAMHU  pEHICHUS  OCHOBHBIX  THIOB  3a/ay;
GopMupoBaHuE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyXIeHusi B XOJi¢ PEUICHHs] CTEPEOMETPUUYECKHX 3a7ad U 3a4ad ¢
MPAKTHYECKUM COJIEPIKaHUEM;



e Pa3BHUTHE MHTEIUIEKTYaJbHbIX U TBOPUECKUX CIOCOOHOCTEN 00yHaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUUYHOCTHU
MBIIUICHUS;

e (opmupoBaHue GyHKIIMOHATBHON rPaMOTHOCTH, PEJIEBAHTHON r€OMETPUH:
yYMEHHUE PaCIiO3HABATh MPOSBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KU3HEHHBIX CUTYalUSX M MPU U3yYECHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, POopMyIUpOBaTh UX Ha A3BIKE T€OMETPUH U CO3/1aBATh
FEOMETPUYECKUE MOJICNIM, TPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar s perieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIEHUBATH MOJTYUYCHHBIC PE3YJIbTaTHI.

OTnuuuTEeNbHOM OCOOEHHOCTHIO MPOTPaMMBbI SIBISIETCS BKIIOUEHUE B KypC
CTEepEOMETPHH B Hayaje ero U3y4yeHus 3a/1a4, pelaeMbiX Ha YPOBHE HHTYUTHBHOIO
NO3HAHUS, U OINpEACIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NMPOTEKaHUE HHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaTbHEHIIIEMY
U3YUYCHHIO TIPEIMETA.

[Ipennourenune oTAaTCsl HArISAHO-KOHCTPYKTUBHOMY METOY OOY4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AeATEeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4daluxcs B Kypce CTEpEOMETPHUH MPOBOAUTCA 3a CUET PEIICHHUS 33724 Ha CO3/IaHHE
IPOCTPAHCTBEHHBIX 0O0pa30B W 3a/Jady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJAIHOCTH, a
OTepupoOBaHUE 00PAa30M — B YCIOBUAX OTBJICUEHHUS OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €r0 UCXOJIHOTO COJIEPHKAHUSA.

OcHoBHBIE cojepkaTelbHble JUHUU Kypca «['eomerpun» B 10—11 kmaccax:
«MHuororpanHukmn», «IIpsiMble ¥ IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPIMHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacmnpenensieTcss He TOJIBKO MO COACePKATEbHBIM JTHHUSAM, HO H 110 T0J1aM 00Y4YEeHUS
Ha yPOBHE CPEIHET0 00IIero o0pa3oBaHus.

Conepxxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3ybTaTaM
OCBOEHUSI paboueil MporpaMmbl, paclpeAes€éHHbIM MO ToJaM OO0y4YeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'ECOMETPUUCCKUMHU
MOHSATHUSMHU Y HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKITIOYAIINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYyYaIONMUXCs, PACHIUpSST H
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoaures 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojaa o0yudenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIIECACTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuielbHble M CKpellMBaroluecss mnpsMble. [lapamienbHOCTs MOpSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPSMbIE B MOPOCTPAHCTBE;
napajieIbHOCTh TPEX MPSAMBIX; MAPAUIETBHOCTh MPSAMOW U TUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMM CTOPOHAMM; YroJ MEXAY NpsIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN : TapaIeNIbHbIE IIIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTeit. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadp,
KyO, Mapajiesenunesa; NIoOCTPOCHUE CEUCHUM.

[TeprieHAUKYJISIPHOCTH NPAMOMN U MJIOCKOCTU: MEPHEHIAUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W TMEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
OPU3HAK TEPIEHANKYJISIPHOCTH TMPSAMOW M IIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHAUKYISPHON IUIOCKOCTU. YTIbl B MPOCTPAHCTBE: YroJl MEXAY NpSIMONl U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHuKyasspHOCTh
IJIOCKOCTEM: MPU3HAK MEPIEHIUKYIIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISApaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIpPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIC
Y HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
Mpu3Ma; TPaHU U OCHOBAHUS MPU3MBI; MPsSMasi U HAKIOHHAS MPHU3MBbI; OOKOBas U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TPpaHd U
OCHOBaHUE MHUPaMUIbl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUIbL, IPABUIIbHAS U
yced€HHas mnOupamMuga. IJIEMEHTbl Tpu3Mbl HW  nupamuisl. [IpaBuiibHbIC
MHOTOI'PaHHUKHU: MOHSATHE NMPAaBWIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THpPAMUIA; NpPaBWIbHAs TPEYrojabHAS MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
noaeka’ap u ukocaxap. CedueHus: Npu3Mbl U MTUPAMHU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IMPSIMOM,
IJTIOCKOCTH. DJIEMEHThl CHMMETPUH B TUPAMUIAX, MApAIUICTECIUNENAX, IPABUIbHBIX
MHOTOIPaHHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSAMOU IPHU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpEMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMU[BI, TEOpeMa o
wiomaan yceu€Hnon nupaMuipl. [lonsitue 06 06béme. O6bEM UpamMuabl, IPU3MBIL.

[TogoOnuble Tena B mpocTtpaHcTBE. COOTHONMICHUS MEXKIY TUIOMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

[Hununapuyeckas MTOBEPXHOCT, obOpazyroriue UWJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIUHJPUYECKON TMOBEPXHOCTU. LlUIuUHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasymolias M OChb, IUIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlInHA, 00pa3yromasi
¥ OCh; TUTOIIATb OOKOBOM 1 MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolye
U BBICOTA; OCHOBAaHMS M OOKOBast TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOIAb MOBEPXHOCTH C(hEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpa U KOHYCA.

KomOunaruu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCAHHBIHA
okoJio cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 06 00bEME
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuenctsusa u3z He€. OO0bEM UMIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJL.

Ceuenus muMHapa (MapajjieabHO U MEPIEHINKYIISIPHO OCH), CEYEHUS KOHYCa
(mapaJyeIbHOE OCHOBAHUIO M IIPOXO/SIIEE Yepe3 BEPIIMHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. CloKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHNE BEKTOpA Ha YUCIO. Pa3ioxkeHue BeKkTopa 1mo TpéM HEKOMIUJIAaHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenwe 3agay, CBSA3aHHBIX €
MPUMEHECHUEM TMpaBUi JACUCTBUUA € BeKTopamu. I[IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATax. Yron Mexay BekTopamu. CKalsipHOE MPOU3BEICHUE BEKTOPOB.



Beruncnenne yrinoB Mexay HMPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] IPU PELICHUHU T€OMETPUYECKUX 3aa4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepUu3yrTCs:

I'pasxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKOro ooOmecTBa (BBIOOPHI, OMNPOCHI W Tp.), YMEHHEM
B3aMMO/JICIICTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
GYyHKIMSAMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HAaCTOSIILIEMY POCCUHMCKON MaT€MaTUKH, [IEHHOCTHBIM OTHOIICHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJb30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEACHHS,
CBA3aHHOI'O C MPAKTUYECKUM IMPUMEHEHHUEM JTIOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TOCTPOECHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PaCCyKICHHH; BOCTIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTHYeCKHe 3HaHHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (30pOBOE€ NMHUTaHKE, COATTAHCUPOBAHHBIA PEXKUM 3aHATUU U
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIIICHCTBOBAHMS,
[IPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHON JIESITEIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATLHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeil mnpodeccun W peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHbBIC ILJIAHBI;
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA TMPOTSIKEHUM BCEW J>XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUECKON HapaBIEHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOM KYyJIbTYpPhl, TMOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATIBLHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpoOlJieM;
OpUEHTAIIMEH Ha MPUMEHEHUE MaTEMAaTHYECKUX 3HAHWM MJid pelieHus 3ajlad B
00J1acTU OKPY’KAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu W  OOIIECTBEHHONW TMPAKTUKH, TOHUMaHHEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTHUS M 3HAYMMOCTH JJIA PAa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYH M HCCIEAOBATEIBCKYIO JEATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeuUsAMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU 0eUCMBUIMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaom
Gopmuposanue 06Aa308blX KOSHUMUBHBIX NPOYECCco8 obyuaruuxca (oceoenue
Memo008  NO3HAHUSL  OKPYICanujeco  Mupa,  NpuUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble 1oruueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHHs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTPHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE W 0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
nmpoTtuBopeursi B (aKkTaxX, JTAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJIS1 BBISIBIICHHS 3aKOHOMEPHOCTEN W TPOTUBOPEUHIA;



e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTI'O), BHICTPAUBATh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHHSI U BBIBOJIBI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble ucciienoBarTebcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MIpoOIeMy,
yCTaHABIMBaTh WCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BEKTa, SIBICHMS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SIBJICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO Pe3yJIbTaTaM
IPOBEIEHHOTO HAOIIOAEHUS, MCCIIEIOBAaHUSI, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

e IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
MIPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBIATH Ae(pUIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JIJII OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a1a4H;

e BBIOMpaTh WHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

e CTPYKTYypUpPOBaTh MH(POPMAIHIO, MIPEACTABIATH €€ B pa3iInyHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcarvHvle  KOMMYHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

Oomenne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CY>KJIEHUS B COOTBETCTBHUHU C YCIOBUSMHU
U LIeJIIMH OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXAEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0sieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKIEHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3jiu4yve M CXOACTBO MO3HIMI; B
KOpPpEKTHOU (hopme GOopMyITUpOBATH PA3HOTIACHS, CBOM BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeI0BAaHUs, MPOEKTA; CAMOCTOSITEIHHO BEIOUPATh (hOpMAT BBICTYIIJICHUS
¢ Y4€TOM 3ajiau MPE3eHTALUU U OCOOEHHOCTEN ayJuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIL30BATh MPEUMYIIECTBA KOMaHIHOW U UHIUBUIYaTbHON
paboThl TpU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHWUPOBATh  OPTraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCSA, OOCYXIaTh MpoLEcC H
pe3yabTat paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIFO/ICH;

y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHUS.

3) Yuusepcanvnvie pezyiamuensle oeticmeusi, obecneuusarom hopmuposanue
CMBICIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4ETOM UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BOBMOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JI€Th HABBIKAMHM  IIO3HABATENIBHOW pEeQIIeKCMU KaK OCO3HAHUSA
COBEpILIAEMBIX JEHCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS IIpoliecca U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH [TPY PELICHUH 33/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa L€ U YCIOBUSIM, OOBACHITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIBbHOCTH,
HaXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHSTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEUICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCT U MEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHUKA, TIPABUJILHBIN MHOTOIPaHHUK.

Pacno3snaBaTh OCHOBHBIC BHUIbI MHOTOTPAHHUKOB (MHpaMujaa; TMpHU3Ma,
pSIMOYTOJILHBIN Mapasuienenumes, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukanuy  (BBIMYKJIbIE W HEBBITYKJIblE MHOTOIPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKIIOHHBIE MPU3MBbI, TAPAIIJIETCTTHIIEIbI ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYCHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSI MHOTOTPAHHUKOB METOJAOM  CJIEJOB, BBHITIOJHATH
(BBIHOCHBIE) IUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBepxy, cOOKY, CHU3Y.

PemaTte 3a1aun Ha HAXO0XKJACHHE TEOMETPUISCKUX BETUYNH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHHIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 Ha BBIUHUCICHHE PACCTOSIHUN MEXIY NABYMS
TOYKaMH, OT TOYKM JIO0 TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIMUMHUCS TPSIMBIMHU.

Pemiath 3a1aun Ha HaX0XJAEHUE T€OMETPUUYECKUX BEJIUYUH 10 00pa3liaM uiu
aNropuT™MaM, NPHUMEHSS HW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX ~MAaTEMAaTHMYECKHMX 3aJady Ha BBIYUCJIEHUE YIJIOB  MEXIY
CKpPEILMBAIOIIMMHUCS MPAMBIMH, MEXKIY TMPSAMOA M IUJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.

Borluncnsats 00BEMBI U TUIONIAIA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
MMpaMUJia) C IPUMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOLIECHHS MEXKTY ITOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPOPETUPOBATH HHPOpPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPECTaBICHHYIO Ha YepTexax U
PHUCYHKaXx.

[TpumensTs reomeTpruueckue (HakThl JIs pEIICHHs] CTEPEOMETPUUECKUX 3a]1aY,
MPEANOoIaralonX HECKOJIbKO IAr0B PEIIeHUs, €CIIA YCIOBUS PUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHsaTh mpocTellliie MpOorpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a]a4.

[IpuBoaUTH TpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PaciO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPaKTUKE: aHAIM3UPOBATH peabHbIC
CUTyallud W TPUMEHSTh HM3YUYCHHBIE TOHATHUS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha f3bIKE T'E€OMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, armapara aireopbl; pemaTh
NpaKTUYECKUE 3aJ]aul, CBA3AHHBIE C HAX0XKIEHUEM I'€OMETPUUYECKUX BETUUHH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAsT MOBEPXHOCTh, OOpasyroiue
[WIMHIPUIECKOM TOBEPXHOCTH; IUIUHAP; KOHUYECKAsi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(hepruyecKkas MmoBEpXHOCTb.

Pacno3naBath Tena Bpamenus (IWIMHIP, KOHYC, cdepa U 1map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BpAIISHHUS.

KnaccudunmpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJI0i, OCHOBAaHUE ILIAPOBOrO CJIOS, BBICOTA IIAPOBOIrO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOIMIAMXM  TIOBEPXHOCTEH  TeNl  BpalleHWs,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy 1 OMMCaHHBIN
okoJo cdepsl; cepa, BiMcaHHAss B MHOTOTPAHHUK WJTH TEJIO BPAIICHHS.

BBIYUCISITh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N300pakate m3ydaemple (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIIIOCKUE YEPTEKHN U3 PUCYHKOB TPOCTHIX 00BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpalllCHUSI.



N3Bnekarb, WHTEpHNpPETUPOBATH U MPeoOpa3oBbIBaTH HH(MOpPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIa1at0T.

[IpuMeHsTh TPpaBUIIO MapaiesienuIeaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJl MEXKIY
BEKTOpPaMH, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, PACKIaAblBATh BEKTOpP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[TpumMensaTh reomeTpudeckue (HaKThl IS pEIISHUs CTEPECOMETPUUCCKUX 3a/1a4,
MpEIOIaraiinX HECKOJIbKO IAaroB PEIICHUS, €CII YCIOBUS MPUMEHEHUS 3aJaHbl
B SIBHOM (popMme.

Pemate mpocreiiine reoMeTpuyYEcKHe 3ajadyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM alfOPUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpuMensAT, mpOCTEWIIME MPOTPAaMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKHX 3a1aY.

[IpuBoaUTH TpUMEpPHl MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIE 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W IIPUMEHSATh HW3YYCHHBIE MOHATHS B MPOLECCE IOUCKA PELICHUS
MaTeMaTu4ecku CHOpMyIUpPOBAHHOW MPOOJIEMBbl, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Tena Bpaiienus 12
OO6bEMBI TEN 5) 1
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHue, 0600IICHNE, 7 1
cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, INIOCKOCTb,

npoctpaHcTBo. [IpaBuna uzoOpakeHus Ha

PUCYHKaX: U300paKeHHS TIOCKOCTEH,
napajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

IlousTus: MEPECCKAOINUECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI1I0CKOCTb

IlousTus: MEPECCKAOINECHA IIIIOCKOCTH,
nepeceKaronmecs npsamMas U MI1I0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

Havanbhbie cBenenus o kyoe u
nUpamMue, uX pa3BEPTKU U MOJIETIH.
CeueHusi MHOTOTPAaHHUKOB

HauanbHble cBefieHHs 0 KyOe U
NUpaMHzIe, UX Pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOTPAaHHHUKOB




TTonsaTre 00 aKCHOMATUUYECKOM
MMOCTPOCHUH CTEPEOMETPUH: AKCUOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

10

TTousttiie 00 aKCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

11

B3anMHOe pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NEpeceKaroIuecs,
napajJiesIbHble U CKPEIIUBAIOLINECs
psIMbIE

12

[TapannenbHOCTh NPSMBIX U TJIOCKOCTEN
B IIPOCTPAHCTBE: MapaljIe/IbHbIC MPSMBbIC
B IIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX

13

HapaJ'IJ'IeJ'IBHOCTB IpsAMBIX U IUIOCKOCTEH
B ITPOCTPAHCTBE: HapaJ'IJIeJ'IBHOCTB
HpHMOﬁ H IINIOCKOCTH

14

Vsl ¢ COHAaIIPaBJICHHBIMU CTOPOHAMM

15

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

16

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

17

[TapannenbHOCTh IIIOCKOCTEH:
NapajuleNIbHbIE MIIOCKOCTU




18

CpoiicTBa NapayuIeabHbIX INIOCKOCTEN

[Ipocreiinye npocTpaHCTBEHHbBIE

19 (GuTyphl Ha TUIOCKOCTH: TETPAdP, KYO,
napajuiesienunes

20 [TocTpoenue ceucHwmii

21 [TocTpoenue ceuenuit
KonTponsnas pabora no teme "IIpsimbie

22 Y TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD NPAMOU 1

23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSIMbIE
B IIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
NEPIECHIUKYIIAPHBIE K INIOCKOCTH

o5 [Ipsimbie mapanienbHbIe U
NEPIECHIUKYIIPHBIE K INIOCKOCTH

26 [Ipu3Hak nepneHIuKyIIpHOCTH TPSIMO
U IUIOCKOCTH

97 [Ipu3Hak NepneHIuKyJIIPHOCTH MPSIMOU
U IUIOCKOCTH

08 Teopema o npsAMON NepHEeHAUKYISIPHON
IIJIOCKOCTH

29 Teopema o npsAMON NepHIEeHAUKYISIPHON
IIJIOCKOCTH

30 Teopema 0 psAMO¥ NEPIIEHIUKYIIAPHON

IIJIOCKOCTH




31

[lepneniuKynsp 1 HAKJIOHHBIE:
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
paccTosHUE OT MPSMOU JI0 INIOCKOCTH

32

[lepneHauKyIsip U HAKJIOHHBIE:
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
paccTosHUE OT MPSMOM JI0 INIOCKOCTH

33

[lepnieHauKyIsIp U HAKJIOHHBIE:
paccTosiHUE OT TOYKH JI0 INTIOCKOCTH,
paccTosIHUE OT MPSIMOM JI0 INIOCKOCTH

34

[lepnieHauKyIsIp ¥ HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INTIOCKOCTH,
paccTosiHuE OT MPSIMOM JI0 TNTIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPAMOM U TIIIOCKOCTHIO

36

JIByrpaHHbIN yroJi, TUHEUHBIN Yol
JBYTPAHHOTO yIiia

37

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JIBYTPAHHOTO yTiia

38

[leprieHAMKYASIPHOCTD MIIOCKOCTEM:
MIPU3HAK MEePHEHIUKYISIPHOCTU JBYX
IIJIOCKOCTEMN

39

[lepnieHIUKYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEePIEHIUKYISIPHOCTU IBYX
IJIOCKOCTEN

40

[lepneHUKyYISIPHOCTD IJIOCKOCTEH:
MIPU3HAK NEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

41

Teopema o Tpéx nmepneHAUKyIApax




42

Teopema o0 TpEX nepHEeHANKYIAPAX

43

Teopema o0 TpEX nepHEHAMKYIIAPAX

44

KonTposnsHast paboTa o Temam
"[lepneH IUKYISIPHOCTD NPSAMBIX U
miockocTel" u "YTIbl MEX Iy IpSIMbIMU
U IUIOCKOCTSIMU"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HCBBIITYKJIBIC MHOTOT'PAHHUKHU, pa33épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npu3ma; rpaHu U
OCHOBAHUS IPU3MBI; IIpsIMAst U
HaKJIOHHAs! MPU3Mbl; OOKOBas U MOJIHAS
MTOBEPXHOCTbH MTPU3MBI

47

[Tapannenenunen, npsMOyroJbHbII
MapajyieenuIe U ero CBOMCTBa

48

[Mupamupa: N-yronbHasi mupamMuaa, TpaHu
Y OCHOBaHHE MUPAMU/JIbL; OOKOBaAs U
TIOJIHAs TIOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U yCeUEHHAS MUPaMUIA

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSTHE
MIPaBUJIBHOTO MHOTOTPAHHHUKA,
MpaBUJIbHAS MTPU3Ma U NPaBUIIbHAS
MMpaMuia; IpaBUIIbHAS TPEYroIbHAs
MMpaMuia u MpaBUIbHBINA TETpasap; Kyo

50

[IpencraBieHne o MPaBHIbHBIX
MHOTOTPaHHUKAX: OKTadp, NOJCKadIp U
MKOCadIp.




CummeTpusi B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, MIPSAMOW,

o1 IJIOCKOCTHU. DJIEMEHThl CHMMETPUHU B 1
MIpaMuIax, napayuieenune/aax,
MIPaBWJIBHBIX MHOTOTPAaHHUKAX
Brruncienue 31neMeHTOB
52 MHOTOTPaHHUKOB: pE€Opa, AMaroHasu, 1
YTJIBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
53 IIOJTHOW MTOBEPXHOCTH MPSIMOM IIPU3MBI, 1
TIJTOTAIb OCHOBAHUHM, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTHU MPABUIIBHOM MUPaAMUJIbI, 1
TeopeMa O IJIoMAIu OOKOBOM
MMOBEPXHOCTU YCEYEHHOU MUPAMU/IBI
55 KonTtponsHas padoTa o Teme 1
"MHuororpaHHuku"
56 [Tonsitre 06 06bEME 1
57 O06BEM TMpaMu bl 1
58 O06BEM TMpaMu bl 1
59 O0BEM TMpaMuUIBI 1
60 O0BEM TUpaMuUIBI 1
61 OO0BEM MTPU3MBI 1
62 O0BEM npu3MbI 1
63 O06BEM npu3MbI 1
64 KonTtponpHas padota o Teme "OO0bEMBI 1

MHOTOTPaHHUKOB"




[ToBTOpenue, 06o0IICeHNE
65 cucreMarusanus 3HaHui. [loctpoenue
CE4YCHUI B MHOTOI'PAHHHKE

[ToBTOpenue, 06o0mIeHNE
cucTeMaTu3aIys 3HaHui. Beranciienmne
66 PACCTOSTHUN: MKy IBYMSI TOUKAMU, OT
TOYKH JI0 TIPSIMOM, OT TOYKH JI0
IUIOCKOCTH, MEXIY CKPEIIMBAOIIAMUCS

IIpsAMBbIMHA

67 Hrorosas koHTpoJsbHAs paboTa

[ToBTOpenHme, 0600MIIEHNE
cucTeMaTu3anys 3HaHui. Beranciienne
68 YIJIOB: MEKTy CKPEIIMBAIOIIMMHUCS
NPAMBIMH, MEKTY IPSIMOM U
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJI0OB

MCKIAY MIIOCKOCTAMUA

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, AuameTp;
IO/ MIOBEPXHOCTH CHephl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTeslbHas INIOCKOCTh K
cdepe; momaab cheps

Nzobpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

[Hunmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMITHMHIPUYCCKON
MOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yIoIas 1 OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne nuiIMHIpa Ha TII0CKOCTH.
PazpépTka nmmnnapa. CeyeHus
IUIMHIPA (TJI0OCKOCTHIO, TapauIeIbHOM
WJIY IEPIEHANKYISPHON OcH
HWIHH]IPA)

Konuueckasi ToBepXHOCTb,
oOpa3ymolire KOHUIeCKOU




IIOBEPXHOCTH, OCh U BEPIIUHA
KOHMYECKOU IIOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,
oOpa3yrolias U 0Cbh; IUIONaAb OOKOBOH
U NIOJIHOYM ITOBEPXHOCTHU

YceuéHHbIi KOHYC: oOpasyrouue u
BBICOTA, OCHOBAHUS U OoKkoBas
MIOBEPXHOCTH

10

N300pakenue koHyca Ha MIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca
(TUTOCKOCTHIO, MapaIeIbHON
OCHOBAHHIO, ¥ TJIOCKOCTHIO,
MPOXOIA1IeH uepe3 BEPILINHY)

11

KomOunarus Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cdepa, BucaHHas B
MHOTOTPaHHUK WX B TEJIO BpalICHUS

13

ITousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

14

O0bEM IIIMHAPA, KOHYCa

15

O6bEM 1mapa u miIomaas cQepsl

16

[TomoOHBIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTY IJIOIIASIMU
MOBEPXHOCTEN, 00BEMaMU MOJ0OHBIX
TeN

17

KonTtponpHas padota no temam "Tena
Bpamienus" u "O6beMsbl Ten"




BekTop Ha III0CKOCTH U B

18
MIPOCTPAHCTBE

19 CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEeHHE BEKTOpa Ha YUCIIO
Pasnoxxenne BexkTopa 1o Tpém

21 HEKOMIUTAHApHBIM BeKTopaM. [IpaBuio
napajuiesienunesa
Pemenne 3amad, CBA3aHHBIX C

22 MIPUMEHEHHEM IpaBHJI JEUCTBUI ¢
BEKTOpaMH
[IpsimoyronpHast cucteMa KOOpIuHaT B

23 npoctpaHcTBe. KoopauHarel BekTopa.
[Ipocreiimue 3a1aun B KOOpAMHATAX

24 Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

o5 Brruncnenue yrioB Mexy NpsIMbIMH U
IJIOCKOCTSIMU

26 KooparHaTHO-BEKTOPHBINM METOT IPU
pELICHUH TeOMETPUUECKUX 3a/1a4
KonTponbnas pabora o teme

27 "BekTopsl 1 KOOpAMHATHI B
npocrpanctae"
[ToBTOpEHUE, 0000IICHNE 1

08 cuctemarusanus 3HaHuii. OCHOBHbIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TJIAHUMETPU U

29 [ToBTOpEeHue, 0000IIeHNE U

CHCTEeMaTHU3alus 3HaHUH. OcHOBHBIC




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEHUe, 0600MIICHNE U

30 CUCTeMaTH3aIlys 3HAaHUH. 3a1a4n 1
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEHUe, 0600MIICHNE U

31 cHCTEMAaTH3alys 3HaHUH. 3agaun 1
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHue, 0600IICHNE U

39 cucteMmaru3anus 3HaHuiH. OCHOBHBIC 1
¢burypsl, GhakThl, TEOPEMBI Kypca
CTePEOMETPUH

33 HroroBast KoHTpOJBbHAS paboTa 1

34 [ToBTOpEeHue, 0600IIeHNE 1 1
cUCcTeMAaTU3alys 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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